We consider a mathematical model for a bacterial population in a continuously stirred tank reactor (CSTR) with wall attachment. This is a modification of the Freter model, in which we model the sessile bacteria as a microbial biofilm. Our analysis indicates that the results of the algebraically simpler original Freter model largely carry over. In a computational simulation study, we find that the vast majority of bacteria in the reactor will eventually be sessile. However, we also find that suspended biomass is relatively more efficient in removing substrate from the reactor than biofilm bacteria. 
Nomenclature

Introduction
Bacterial biofilms are microbial layers on immersed surfaces in aqueous systems. Bacteria adhere to the surface, become sessile and start producing a gel-like matrix of extracellular polymeric substances (EPS) in which they are themselves embedded (Lewandowski and Beyenal 2007) . Biofilms are omnipresent and can be found wherever environmental conditions sustain microbial growth. It has been suggested that the vast majority of bacteria in natural systems live in biofilm communities (Flemming 2000) , and not in suspended communities, which have traditionally been the center of study, both in experimental microbiology and in mathematical biology. Two primary distinctions between the biofilm and the suspended mode of growth are (i) the EPS matrix offers the cells protection against mechanical washout and (ii) in a biofilm, the bacteria experience concentration gradients of dissolved substrates, i.e. the living conditions depend on the location of the cell within the biofilm (Rittmann and McCarty 2001; Stewart 2003) . The latter can lead to the establishment of micro-environments, such as anaerobic zones in aerobic biofilms (Costerton et al. 1995; Stewart 2003) .
In environmental engineering, many technologies have been developed based on biofilm processes, in particular in wastewater treatment, but also for soil remediation and groundwater protection (Rittmann and McCarty 2001) . Some of these technologies are based on stimulating biofilm growth by providing colonizable surfaces on
